O-glycosylation of the alpha-subunit does not limit the assembly of chorionic gonadotropin alpha beta dimer in human malignant and nonmalignant trophoblast cells.
Biosynthetic experiments were carried out in cultures of human malignant trophoblast cells (the JAR cell line) and in explants of normal first trimester human placental tissue to test the hypothesis that the O-glycosylation of the glycoprotein hormone alpha-subunit at Thr-39 regulates the assembly of the CG alpha beta dimer. This modification of alpha has been shown to ablate its ability to combine in vitro with the beta-subunit of bovine LH and might explain why JAR cells and placental explants secrete uncombined alpha- and beta-subunits in addition to the hCG alpha beta dimer. We have previously detected an O-linked carbohydrate chain at Thr-39 in preparations of secreted free alpha-subunit, but not dimer CG alpha from JAR culture medium. We report here evidence that the O-glycosylation of alpha does not regulate the biosynthetic assembly of the hCG dimer in cultures of JAR choriocarcinoma cells or first trimester placental explants. The intracellular precursor forms of alpha and beta that accumulate in the endoplasmic reticulum and combine in that compartment are not yet modified with O-linked carbohydrate, as determined by measurements of their [3H]galactosamine content after biosynthetic labeling of amino sugars with [3H]glucosamine. Furthermore, only half of the free alpha-subunit secreted by JAR cells and less than 10% of free alpha secreted by 10-week-old placental explants received the O-linked chain. This was shown by determining the ratio of the unglycosylated and glycosylated forms of the tryptic peptide from free alpha that contains the O-glycosylation site (residues 36-42). Based on these findings, we make the following conclusions. 1) O-Glycosylation of alpha-subunit is a late event in the secretory pathway of trophoblasts compared to the rapid combination in the rough endoplasmic reticulum of hCG subunit precursors to form alpha beta dimer. 2) Association of alpha with beta precludes the subsequent addition of the glycan to alpha at Thr-39. 3) The alpha molecules that fail to combine with beta in the endoplasmic reticulum are substrates for the later addition of O-linked carbohydrate, presumably in the Golgi complex, but only a fraction of the free alpha molecules are modified with O-linked carbohydrate.